Electrophysiological testing after acute myocardial infarction
The long term prognosis in patients surviving acute myocardial infarction depends mainly on the extent of myocardial damage, the residual left ventricular function, the presence and progression of additional coronary artery disease, and the degree of ventricular electrical instability.'4 Attempts to measure the risk need to consider these multiple factors in order to identify the high risk groups, who. need treatment, and the low risk groups, who do not. The contribution of exercise testing after myocardial infarction-which identifies inducible. ischaemia -secondary to occult coronary. artery disease-has been extensively investigated and will not be discussed here. ' Many of the patients who die after an infarction do so suddenly without evidence ofreinfarction.7 This observation has led to sustained interest in the identification ofmarkers of ventricular electrical instability. A correlation exists between complex ventricular extrasystolic act-ivity (as shown by ambulatory electrocardiographic recording) and the degree of impairment of left ventricular function,8 though the two factors are ofindependent prognostic importance.39 The risk of sudden death is increased in patients with frequent ventricular extrasystoles, particularly complex forms,349 or runs of non-sustained ventricular tachycardia."' Treatment with antiarrhythmic drugs had been assumed to improve the prognosis of these patients, but the results of trials based on high risk groups have been disappointing despite a substantial reduction in ventricular extrasystolic activity."'2 Several explanations have been advanced for this apparent paradox. The reduction in extrasystoles might not reflect the ability of the drug to prevent sustained ventricular tachycardia or fibrillation, and the designs of the studies did not allow for the increasingly recognised proarrhythmic effect of class I antiarrhythmic drugs in some patients.'3-These difficulties have stimulated interest in a more direct approach to assessing electrical instability after myocardial infarction using techniques of programmed ventricular stimulation initially evolved for patients with chronic recurrent ventricular tachycardia.'4 In such cases one or more temporary pacing electrodes are inserted for intracardiac stimulation and recording and an attempt is then made to initiate the tachycardia by introducing single, double, or sometimes triple ventricular extrastimuli during sinus rhythm and ventricular pacing. Most of the tachycardias induced may be-terminated by overdrive pacing, but in about one fifth of cases cardioversion is necessary.'4 Once a tachycardia has been shown to be inducible the patient may be given an antiarrhythmic drug and another attempt made to induce the tachycardia. Several drugs may need to be tested in this way. Clearly this approach provides direct evidence that a given drug prevents the initiation of tachycardia and identifies unwanted proarrhythmic effects,'5 and treatment based on the findings has been associated with a reduction in recurrence of tachycardiaand an improvement in prognosis. '6 Initial studies using the results of programmed ventricular stimulation as a prognostic index in patients after myocardial infarction have given conflicting results.'7-'9 Some of the variability in results is attributable to the small numbers studied, the selection of pa-tients, and differences in electrophysiological technique. The induction of as few as two consecutive ventricular beats appeared to identify a group at high risk of sudden death in one study,'7 while in another report the results of programmed stimulation-even including the initiation of sustained ventricular tachycardia appeared to provide no prognostic information whatsoever.'9 A similar lack of predictive value was reported in a senes of 267 patients with coronary artery disease who were tested during routine arteriography. 20 Denniss and his coworkers from Sidney have recently published a study in which they assessed both electrical instability and inducible ischaemia as determinants of survival after recent infarction.2' From a total of 375 consecutive survivors of acute myocardial infarction, 111 patients were excluded for reasons including recurrent angina, uncontrolled heart failure, late ventricular tachyarrhythmias, and age. These exclusions are important: the one year mortality in the excluded patients was 22% compared with 10% in the study group. The remaining 228 patients were investigated by programmed ventricular stimulation and treadmill exercise testing, though both procedures were undertaken in only 138 patients. Treatment with antiarrhythmic drugs was not given on the basis of the results of programmed stimulation but only for spontaneous arrhythmias. Electrical instability was shown in 38 patients and their one year mortality was 26% compared with 6% in the remainder. The combination ofnegative results from the electrophysiological and exercise tests identified a subgroup of 85 patients at very low risk (1% mortality).
Is identification ofa potential for ventricular tachycardia in the convalescent phase of myocardial infarction of any practical clinical importance? The answer at present must be no. Unless a randomised controlled trial of treatment with antiarrhythmic drugs in electrically unstable patients is shown to improve their prognosis the procedure is of academic interest only. Even if the results of such a trial were positive the use of an uncomfortable, potentially hazardous procedure requiring highly trained personnel is clearly impracticable for screening. Alternative noninvasive methods of preliminary screening can identify patients at high risk of sudden arrhythmic death. The most promising techniques are ambulatory electrocardiography, determination ofthe ejection fraction by radionuclide ventriculography,9 and recording areas ofdelayed ventricular activation ("late potentials") from highly amplified, signal averaged electrocardiograms.22 Once these techniques have been applied patients identified as at high risk might then be candidates for electrophysiological testing to determine effective treatment and to exclude drug related proarrhythmic effects.
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Hearing and memory in anaesthetised patients
The past year or two has seen an increase in medicolegal interest in awareness during anaesthesia. Many legal actions are said to be expected, notably from women who claim they were conscious and able to remember events during general anaesthesia for caesarean section.' Last year was also the 100th anniversary of the publication of the first scientific study on memory by Ebbinghaus. He found that the capacity of what is now called short term memory is limited to about seven syllables, which, unless transferred to long term memory, persist with decreasing intensity in consciousness until pushed out of awareness by succeeding events.2 Only a very small amount of information which evokes a neural response will be stored in the long term memory. Information held in long term memory is wholly unconscious: we become aware of what is there only by transferring small proportions ofit into conscious memory. Furthermore, some information stored in long term memory probably cannot be retrieved into working memory. Recent research on hearing and registration in long term memory during general anaesthesia is relevant to the medicolegal problem, and this is an appropriate time to discuss this subject.
As the depth of a general anaesthetic is increased the patient's state changes: from, firstly, conscious awareness with normal recall from long term memory to, secondly, conscious awareness with grossly impaired recall of perioperative events to, thirdly, unconscious awareness, where some stimuli perceived by the brain may be stored in the long term memory but do not subsequently enter consciousness. Finally, perception of stimuli by the brain is severely attenuated, and registration in both short term and long term memory is ablated.
At present the anaesthetist's main source ofinformation on the depth of anaesthesia is the patient's somatic and autonomic responses to surgical stimuli. These responses are modified by neuromuscular blocking drugs and drugs affecting the autonomic nervous system (for example, anaesthetic agents and drugs acting on the cardiovascular system). The presence or absence of these responses does not, however, correlate with conscious awareness3 and they are inadequate indicators of a satisfactory depth of anaesthesia. Anaesthetic agents also have amnesic effects, as do drugs such as diazepam, hyoscine,4 and lorazepam, which are used perioperatively but which have little effect on conscious awareness.
Two questions need to be addressed. Firstly, is conscious awareness during anaesthesia a frequent event but one which is rarely recalled because of the amnesic effects of perioperative drugs? Secondly, can the depth of anaesthesia be measured objectively so as to eliminate the likelihood of either conscious or unconscious awareness?
The possibility that very light general anaesthesia might exert an important effect on memory was suggested by
